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ABSTRACT : 

PURPOSE: To accelerate the je_&i-fcaxjal growt h of^a compd. single 
crystal y*-^" — v " 

easily and precisely by controlling a specified control magnetic pole 
provided 

below the cathode of a magnetron sputtering apparatus when sputtering 
is 

carried out . 

CONSTITUTION: A central magnetic pole 8 having N polarity 
consisting of a 

ferrite magnet 7 is arranged below a cathode 2 of a magnetron 
sputtering 

apparatus at the central part of the cathode 2, and a peripheral 
magnetic pole 
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10 having S polarity and consisting of a ferrite magnet 9 is arranged 
at the 

peripheral part. A control magnetic pole 13 obtained by winding by 
about 85C 

times coiled-coils 12 around a ring 11 made of .soft iron respectively 
at the 

inside and the outside of the ring 11 in the opposite direction is 
arranged in 

the middle of both magnetic poles 8 and 9. An electric field is 
impressed ^ _ 

between an anode 1 and the cathode 2, and a sputtering region is 
formed between 

the magnetic poles 8 and 13, when the polarity of the magnetic pole 
13 is 

turned into the S pole. Consequently, the sputtering region is 
formed between 

the magnetic poles 13 and 10 when the magnetic pole 13 is turned into 
the N 

pole by changing the direction of the electric current. Meanwhile, 
material 

elements (e.g., Ga and As) are introduced from a gas introducing 
port, and 

timely order is given to the element to be sputtered by controlling 
the control 

magnetic pole 13 to promote the epitaxial growth. The titled crystal 
film is 

formed on a substrate 14 on the anode 2 . 
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